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Hydrogen content determination by 
initial bubble test ............... 272 
Mold variables influence on 

SE Sc wrth iad 26.5 tranecttageea 566 
Pattern castings ................. 479 


Aluminum Alloy 


Added elements effect on fluidity .. 625 
Alloying agents effect on fluidity .. 627 
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Aluminum Alloy (continued) 


Die and permanent mold casting 


minor elements ............-.---- 610 
Die casting, iron im .............. 712 
Fluidity evaluation ............... 625 


Grain refinement effect on fluidity 627 
Grain size control and supercooling 


measurements ...........0.00005: 234 
High purity, die casting .......... 614 
High strength airframe castings ... 494 
High strength casting alloy 
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Inclusions in castings ............ 737 
Inclusion prevention methods .... 741 
oe | errr rere ree 610 
Lightweight cellular metal ........ 65 
Magnesium in die cast ........... 612 
Manganese in die cast ........... 613 
Maximum supercooling vs. binary 
composition .............0...005- 236 
Molding, melting and pouring ... 617 
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Aluminum Bronze 
Cooling rate from quenching effect 386 
Hardness after quenching and 


ie eee, Ee eer re 392 
Hard spot analysis ............... 458 
Hard spot formation ............. 460 
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Heat treatments ................. 392 
Manganese, nickel and iron in .... 862 
Mechanical properties after heat 
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Mechanical properties as-cast alloys 384 
Mechanical propertiés heat treated 
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Nickel containing, properties and 
microstructure ...........+--..05- 383 
What hard spots are ............. 457 
Aluminum Castings, Tilt pouring 
permanent mold ................... 476 
Aluminum Cellular Metal 
Casting and solidification of ...... 69 
OT Lee ee 76 
Mechanical factors of process ..... 69 
Re ear 66 
Mold leaching ................5.. 70 
Process description, aluminum alloy 65 
Shaped casting of ................ 67 
Solidification factors of process ... 70 
Thermal factors of process ....... 69 
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Aluminum-Silicon 
Factors affecting soundness ....... 11 
Holding time effect .............. 131 
Hypereutectic, phosphorus 
| 129 
Melt temperature effect .......... 131 
Optimum phosphorus addition ... 130 
Refinement mechanism ........... 136 
Remelting effect ..............4... 131 
Solidification rate effect .......... 13] 
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Analysis, Stress, engine casting 
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Brass and Bronze 
(see also Copper-Base Alloys) 


Aluminum content effect, Ni-Al .. 93 
Casting weld repair of high 
Re Ae eer ee 497 
Chemical tests, Ni-Al ............ 82 
Chemistry control] ................ 173 
Chills vs. no chills ............... 606 
Corrosion, valve alloy ............ 608 
Dry nitrogen effect on mechanical 
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Electrical conductivity, valve alloy 609 
Electric melting and quality control 171 


Freezing range modification ....... 218 
Gating and risering .............. 604 
Groove welding Ni-Al ........... 90 
High strength dezincification 
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Melting ‘practice ................. 602 
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Nucleation and growth in alloys .. 217 
Physical properties correlation with 
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Pouring temperature ............. 603 
Pouring temperature effect on 
mechanical properties ............ 602 
Properties and microstructure .... 383 
Properties variation as a function 

of test bar position ............... 210 
Rapidly solidified, structures ..... 888 
Shell molded, valve vertical 
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Solidification patterns ............ 210 
Solid solution alloys ............. 218 
Spectrographic analysis, Ni-Al .... 84 
Tensile and x-ray tests .......... 175 


Time-temperature cooling curves .. 213 
Void volume correlation with 

solidification 
Zinc additions results ............ 176 











Calcium Carbide, Acid cupola use 


Carbon, and Sulfur effect on cast steel 
properties ............ cet e eee ee eens 


Carbon Dioxide Molding 
Clay effect ........6 0 see cece eeeee 
Gassing procedure ..........-+..- 
Gassing time and pressure 
relationship ............+++e++e:; 
High moisture content effect ..... 
Major variables effect ..........-- 
Maximum strength vs. sand mesh 
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Metal penetration and surface 
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Process improvements .........--- 
Silicate bonded sands during 

heating and cooling .............. 
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Casting(s) 
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Compressive loading .........-... 
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Stress concentration and fatigue life 
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Cast Iron 

(see also Ductile Iron, Gray Iron, 

Malleable Iron, White Iron) 
Annealing heavy sections ......... 
Antimony effect on graphitization 
Bismuth effect on graphitization 
Cadmium effect on graphitization 
Carbon and silicon effect ......... 
Carbonizing treatment ........... 
Casting white with cerium 
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Cerium additions, prior 
desulfurization 
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Cast Iron (continued) 


Magnesium analysis as quality 
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Nickel alloyed austenitic graphite 
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Post inoculation ............... 747 
Eutectic cell count vs. carbon 
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Eutectic cell count vs. distance 
from casting surface .............. 244 
Eutectic cell count vs. eutectic 
EE SORELLE Tee 243 
Factors affecting soundness ....... ll 
First stage graphitization ........ 41 
Graphite formation during 
CS REE Se ee 583 
Graphite nodule number ......... 225 


Graphite nodule number 


normalization ..............6..66. 44 
Graphitization rate measurement .. 43 
Hot blast cupola, melting ........ 249 


Hypereutectic, graphite formation . 586 
Hypoeutectic, graphite formation . 590 
Indirect second stage reaction .... 49 
IID 62s seit Fine 5th ron Se th 250 
Inoculation influence on structure 241 
Investment mold, feeding distance 
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Lead effect on graphitization ..... 47 
Malleable 
Serr rr eer re 341 
Graphitization kinetics, trace 
elements influence ............. 41 
errr cy ere 340 
Melting and pouring temperature 
effect on microstructure .......... 25 
Melting stock effect .............. 25 
Mischmetal additions ............ 515 
Mischmetal plus tellurium additions 515 
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Noneutectic, graphite formation ... 592 
Phosphorus effect on annealability 228 
Pouring temperature effect ....... 25 
Second stage annealing ........... 228 
Second stage graphitization ....... 41 
EE er ree 249 
Solidification sequence, inoculated 
and uninoculated .............--. 254 
Stress analysis of gray ............ 637 
Superheating temperature effect .. 25 
Thermal measurements .......... 251 
Tin effect on graphitization ...... 46 
Tin, lead and antimony influence .. 42 
Trace eleraents potentials ........ 50 
White, heavy section casting and 
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Zinc effect on graphitization ...... 48 


Cast Metals 


Cast shapes and .................. 259 


Cast Steel 
(see also Steel Castings) 


Aircraft and missile castings ...... 118 
Aircraft and missile castings basic 
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Aluminum in refractories effect on 
macroinclusions .................. 199 
Azimuth ring casting ............ 826 
Carbon restoration ............... 735 
Carburization problem ........... 898 
eee 341 
Columnar grain structure ........ 431 
Cooling rate effect ............... 424 
Cylinder castings ..............-. 427 
Desulfurization ...............4.. 780 
Dimensional control ............. 831 
Ductility problem ............... 406 
Fatigue life improvement, heat 
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Fin and bulkhead castings ........ 897 
Flux cored C0. welding process ... 665 





Cast Steel (continued) 


Gating for macroinclusion 
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Grain size control basic aspects ... 793 
Heterogeneous nucleation theory .. 793 


High integrity, foundry procedure 813 
High strength, for aerospace 
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Hot tear elimination factors ...... 819 
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Investment castings .............. 405 
Investment mold, feeding distance 
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Macroinclusion, nature of ........ 194 
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Magnesia crucible melting practice 780 
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Mechanical properties ............ 433 
Mechanical properties vacuum 
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Microporosity of sand cast cylinders 429 
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Missile ring casting .............. 828 
Mold preheating effect on scrap 
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Physical metallurgy .............. 814 
Pivot ring casting ................ 826 
Press forging of high alloy ....... 701 
Protective Atmospheres for heat 
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Purity effect on tensile properties 815 
Rapid desulfurization to 0.002 per 
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Reduction in area of sand cast 
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Refractories as sources of 
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Solidification cooling curves ...... 429 
Solidification of castings and ingots 422 
Structure, cooling rate effect ...... 424 
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Summary report, AMC ........... 892 
Temperature effect on 
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Thermal gradients .......... 423, 434 
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Time of contact effect on 
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Unidirectional solidification ...... 428 
Vacuum degassing ............... 899 
Weight control importance, aircraft 
and missile castings .............. 121 


and Weld deposits grain refinement 792 
Centrifugal Casting 

Aluminum-uranium .............. 1 

Steel cylinders, rapid heating ..... 369 


Chlorination, Magnesium-base alloys 179 


Collectors, Dust and vapor, shell 
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Control 
Cost, through process quality ..... 518 
Dust and vapor, shell molding .... 473 


Maintenance materials, systems for 654 
Copper-Base Alloys 


Aluminum bronze, manganese, 
nickel and iron in ............... 862 





Fit 


PRL ANE i LS 


Pays ee 





Lege 


a 











ORE pe 





SANE ee Ce 


KT 


mere 








Copper-Base Alloys (continued) 


Bronze valve vertical gating in shell 


Ps vic Sodan omtasdekis so ents 4 313 
High strength dezincification 
resistant bronze alloy ............ 601 
Nickel aluminum bronze, 
composition and microstructure ... 80 
Physical properties correlation with 
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Void volume correlation with 
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Cores and Core Boxes 
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Hot 
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Design and engineering ........ 123 
je Ere 288 
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co Pe eee ee 290 
Sand mixtures for hot ........... 124 
Sand specification ................ 289 
Cost 
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Control, process quality control ... 518 
Crucible 
Aluminum-uranium alloy melting 2 
Carbon/clay, aluminum alloy 
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Cold, arc melting, research 
PECL CR Ce er 184, 
Graphite, uranium alloy melting .. 771 
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Magnesia, cast iron melting ...... 24 
Magnesia, cast steel melting ...... 779 


Magnesia, uranium alloy melting .. 773 
Magnesium oxide, uranium alloy 


i PAY Pep pee 356 
Silicon carbide, aluminum-silicon 

ee er ee er 130 
Steel, magnesium-base alloys ...... 179 

Cupola 

Acid, calcium carbide use ........ 307 
Eutectic carbide advantages ....... 309 
Hot blast, cast iron melting ...... 249 


Degassing 
Chlorine, aluminum alloy ........ 14 
Chlorine, magnesium-base alloys .. 179 
Dry chlorine gas, aluminum alloy . 17 


Helium, aluminum-uranium alloy 2 

and Induction melting installation 535 

Ladle, for foundry use ........... 767 
Deoxidation 

Copper phosphorus, bronze alloys 173 

Ferrosilicon and ferromanganese, 


investment casting ............... 139 
Design, Function of .............5.. 259 
Desulfurization, Cast iron, by 
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Die Casting 

Alloys and alloying elements ..... 713 

Aluminum 

Castine detects. ......2002.4 5.0005 331 
Defects after injection .......... 335 
Defects prior to injection ....... $28 
Maximizing soundness in ...... $28 

Aluminum alloy, iron in ........ 712 

Aluminum alloy minor elements .. 610 

Basic trim die tvpes .............. 784 

Die Thermal conditions .......... 542 

Difficulties with iron ......-...... 717 

Flash trimming .................. 784 


Gas composition in zinc .......... 543 


Die Casting (continued) 


Gate BOCOtOR . 6... oi pete eae cee 837 
Gating alignment ................ 838 
Gating system design ............ 836 
Gating system geometry .......... 838 
High purity aluminum alloys ..... 614 


Injection pressure effect on porosity 545 
Lubrication effect on density and 
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Lubrication effect on gas 

composition .........-....0..e0ee 544 
Metal flow in die cavities ........ 832 
Overfiow wells ................5-- 839 
Porosity nature and distribution, 
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Push through trim die .......... 784 
PCC? Poe Peer 790 
Rumer design .........0..0..05 840 
Safety considerations, trim die 
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Shrinkage vs. porosity, zinc ....... 540 
Spring loaded pad die ........... 789 
Sprue pin design ................. 840 
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Thermal equilibrium ............ 840 
Trim die basic features ........... 789 
Trim die procedure ............. 784 
Variations in trim dies .......... 791 
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Ductile Iron 
(see also Cast Iron) 
Composition effect on graphite 
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Freezing rate effect on graphite 
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Graphite form classification ...... 297 
Heavy, composition effect on 

graphite structure ................ 672 
Holding time effect .............. 751 
Hypereutectic, properties ......... 675 
Hypoeutectic, properties .......... 673 
Inoculation effect on graphite 





structure 
Magnesiuim analysis as 
criterion 
Magnesium content vs. graphite 
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Nickel alloyed austenitic graphite 
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Post inoculation.................. 747 
Silicon additions effect ........... 749 


Dust, and Vapor control, shell 
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Fluidity 
of Aluminum alloys .............. 625 
Aluminum, mold variables influence 566 
Grain refinement effect, aluminum 
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Heat trainsfer effect, aluminum 
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Mathematical analysis ....... 630, 634 
Foundry 
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Control and process control, 
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Dust and vapor control, shell 
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Induction melting and degassing 
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Furnace 


Aluminum, refractories .......... 377 
Basic induction, cast iron melting . 43 
Coke fired pit, forced draught, 
aluminum alloy melting ....... . 617 
Electric arc, alumina roofs for ... 691 
Electric, high frequency, brass and 
bronze melting .........: PeaRaehee 602 
Frequency induction, bronze alloy 
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Gas fired, aluminum-silicon alloy 
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Gas fired, magnesium base alloy 
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Gas fired crucible, brass and bronze 
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Graphite crucible, uranium alloy 
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High frequency, lift coil induction, 
aluminum bronze melting ........ 863 
High frequency induction 
Aluminum alloy melting ....... 14 
Aluminum bronze melting ..... 383 
Gray iron melting ............ 14 
Iron base alloy melting ........ 53 


Indirect arc, ductile iron melting . 673 
Indirect arc, ductile iron melting . 725 
Indirect arc rocking electric, 

ductile iron melting ......... 2 Oa 
Induction 


Cast iron melting .............. 241 
Cast steel melting ............. 196 
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Uranium alloy melting ..... .. Sos 
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Magnesia crucible, cast steel 
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Magnesia crucible, uranium alloy 
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Oil fired, nickel aluminum bronze 
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Oil fired crucible, brass and bronze 
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Rocking arc, brass and bronze 
RE RES ee tae Bare tar 602 
Roof life, acid practice .......... 692 
Roof life, basic practice .......... 694 
Vacuum, cast steel melting ....... 779 
Vacuum induction 
Alloy solidification time ....... 809 
Chemistry control ............. 807 
ne i PSS ENACT Ot PT 810 
Ingot mold setup .............. 809 
Melting and casting ........... 805 
a a eee 806 
Metal/mold reaction problem .. 808 
Physical conditions ............ 807 
Typical melt cycle ............. 806 
G 
Gating and Risering 
Cast Steel, for macroinclusion 
co OCA PS ere 195 
Die casting system design ........ 836 
Factors affecting casting soundness 11 
Vertical, bronze, shell molded .... 313 
Graphite 
Compact, as-cast cast iron ........ 511 
Formation, cast iron sclidification . 583 
Form classification, ductile iron ... 297 
Graphitization, Rate measurement, 
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Gray lron 
(see also Cast Iron) 
Inoculation influence on structure. 241 


New process for .............. .. 168 
Ty ee eee rene 249 
Stress analysis of ................ 637 





Hazards, Potential, shell molding ... 


Health and Safety 
Dust and vapor control, shell 
molding 
Housekeeping, good, shell molding 
operations 


Heat Extraction, External corner ... 855 


Heat Treatment 
Aluminum pattern castings 
Controlled gas atmosphere, 
cast steel 
Uranium alloy 


Industrial Engineering 
Establishing work standards by 
sampling 
Job shop foundry standard 
times development 
Measurement of standard elements, 
job shop 


Standard elements, job shop 
foundry 


Inoculation 
Cast iron, effectiveness of 
Gray iron, influence on structure .. 
Phosphor-copper, aluminum-silicon 


Investment Casting 
Feeding distance of bars in 
investment molds 
Magnesium-base alloy, properties . . 
Mold temperature effect on iron .. 
Mold temperature effect on steel .. 
Process 


Laboratory 
Choosing melting process 
Cold crucible arc melting 
equipment 
Melting processes and equipment .. 
Melting techniques ............ ve 
Research, specialty melting 
Vacuum induction melting 
equipment 
Zone melting equipment 

Ladle 
Degassing for foundry use 
Refractory performance 
improvement test program 


Leaching, Aluminum cellular metal . 


Macrostructure 
Aluminum alloy, cellular metal ... 
Aluminum alloy inclusions 
Arc deposits 
Cast iron 
Cast Steel 
Iron base alloys 
Uranium alloy 
Vacuum induction melted alloy 


Magnesium Alloy 
Aging 
Castability 
Fatigue properties 
Grain size control and supercooling 
measurements 
Heat treatment 


Magnesium Alloy (continued) 


Investment cast properties 

Investment mold and pouring 
temperature effect on properties .. 
Maximum supercooling vs. binary 
composition 

Properties of 

Quenching 

Rare earth metals composition ... 452 
-Silver-didymium-zirconium casting 442 
Stress/time relationship for creep 
strains 

Temperature effect on properties . . 
Temperature effect on tensile 
properties 

Tensile properties of investment 


Magnesium Castings, Premium 
quality sand cast 


Maintenance, Materials control 
systems 


Malleable Iron 

(see also Cast Iron) 
Graphitization kinetics, trace 
elements influence 
Porosity in 


Melting 
Aluminum 
Aluminum alloy 7, 617 
Aluminum bronze 863 
Aluminum-silicon alloy 130 
Aluminum-uranium alloy 2 
Atomic hydrogen, research 
laboratory 486 
Brass and bronze 86, 172, 209, 602 
Cast Iron 24, 43, 241, 249 
Cast steel 779 
Cold crucible arc, research 
laboratory 484 
Ductile iron 73, 725, 747 
Gray iron 14 
Induction, and degassing 
UmstaUlation . 2... ccc eee cceees 535 
Iron base alloys 53 
Magnesium-base alloys 179 
Specialty, research laboratory 483 
Uranium alloy 352 
Vacuum induction 
Alloy quality requirements .... 680 
and Casting 805 
Research laboratory 484 
Uranium alloy 771 
Zone, research laboratory 


Metal Penetration 
Iron base alloys 
Oil bonded core sand molds, 
aluminum alloy 


Microscopy 
Sand, high magnification tests ... 
Steel foundry sand clay bonding .. 


Microstructure 
Aluminum Alloy inclusions 
Aluminum bronze ....... .387, 
Aluminum cellular metal 
Aluminum-copper alloy ........... 
Aluminum-silicon alloy 
Arc deposits 
Brass and Bronze 
Cast iron L 
Cast iron compact graphite ...... 
Cast iron graphite formation 
Cast 
Cast steel defects ................ 
Cast steel microshrinkage 
Centrifugal castings 
Ductile iron graphite 
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Iron base alloys 


Microstructure (continued) 


Iron in aluminum alloy die 

castings 

Magnesium alloy 

Nickel aluminum bronze 

Yellow brass, arc welded .......... 501 
Zinc die castings 


Molding Sand 

(see also Sand) 
Granular movement during 
squeezing 
High temperature strength testing 
Jolt impact test 
Mulling effect 
Wood flour effect and function ... 


Molds and Molding 
Calcined fluid coke use 
Graphite, uranium alloy 
Green sand, jolt-squeeze, cast iron . 
Ingot, vacuum induction melting . 
Investment, feeding distance of 
bars in 
Investment, magnesium-base alloys 
Materials effect, iron base alloys .. 
Permanent, design of 
Permanent, tilt pouring, aluminum 
Plaster 
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metal a 
Preparation for cellular metal . .. 
Silicate bonded, aluminum cellular 
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Thermal properties of materials .. 
Tubular steel, aluminum-uranium 
alloy 
Variables influence on aluminum 
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metal 
Zircon sand, uranium alloy casting 


Mold Wash, Colloidal silica, oil 
bonded core sand: molds 


Nondestructive Testing 
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section castings 
Direct reading spectrograph 
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Patternmaking 
Alloy selection, aluminum 
Aluminum pattern castings 
Die and 
Duplicating masters 
Fabricating metal patterns ....... 362 
Heat treatment, aluminum 
Low melting alloys for ........... 361 
Machined, metal 157 
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